Abstract. Aiming at the problem of wastewater treatment system, the Navier-Stokes equations of incompressible flow were calculated by one-direction staggered grid method. The reason and inhibiting method of the unreasonable pressure field was dicussed in the article. The expressions of correction equations of speed in different directions were derived. As an example, the speed field and temperature field of liquid flow at right angles were simulated. The results showed that the maximum temperature difference between both ends of the model is about 50℃, and the minimum temperature difference between the both ends is about 30℃ at y=0.375m. The lowest temperature is at the exit of the flow field. The results were compared with the staggered grid results, which verifies the calculation method proposed in this article is reasonable.
Introduction
With the complicated and refined of sewage treatment system, to build accurate and efficient numerical method is a problem urgently to be solved in recent years. Fluid flows through the orthogonal plane problem widely exists in the field of sewage treatment, which has important engineering significance. SIMPLE algorithm and the improved scheme is widely used in incompressible flow of the numerical solution of the Navier -Stokes equations. In order to solve the flow field in the oscillating pressure field, staggered grid system were usually chosen, in which the pressure and velocity components are stored on different grid. Staggered grid system adapt to complicated boundary problem weakly, and brings complicated calculation process in curvilinear coordinate system [1] [2] [3] . At present, some researchers using non staggered grid to eliminate the unreasonable pressure field has made some progress, but the application of this method need to be further verified [4] [5] [6] . Single direction staggered grid system is presented in this article. Non-mainstream direction speed variable and scalars stored in the same set of grid to improve the efficiency of numerical solution under the premise of ensure accuracy. From the previous studies, three important observations emerged:
1. Staggered grid algorithm has higher precision but huge calculation amount(especially for three-dimension problem) and weak grid adaptability, because there are more than one set of grid system.
2. collocated grid algorithm has small amount of calculation but lower precision, because of the momentum interpolation.
3.
Half staggered grid algorithm also has lower precision, because of the momentum interpolation.
Different from previous studies, this research proposed a single direction staggered grid algorithm. The velocity of the main flow direction are calculated by staggered grid algorithm, but other velocities are calculated by collocated grid algorithm. The feasibility of the method were proved by comparing with the results of staggered grid algorithm. 
Basic Equations
The mass continuity equation,momentum equation,energy equation and composition equation could be expressed as common version [7] :
Where  is a universal variable,including , , , u v w T et al;  is the general diffusion coefficient; S is the general source term, and ,, S   have different forms. Standard k   model is mainly based on turbulent kinetic energy and turbulent diffusivity. The flow field is assumed to be completely turbulent in Standard k   model, and the molecular viscosity is ignored [8] [9] . 
The Numerical Solution Method
In single staggered grid method, scalar and v component are stored in the same set of grid system, and u component stored in half the length of the grid with the master control body staggered grid system [10] [11] [12] , as shown in Fig. 1 . Assume the initial stress field of speculation is * p , For the v direction(pipeline radial), momentum difference method was adopted: 
According to the definition of the speed correction, we can calculate the v as follows:
Define the revised pressure ' p to the difference between the correct pressure field p and the speculated pressure field * p , The staggered grid discrete format was used in the u direction. The discrete format of the momentum equations could be solved by the pressure field.
In order to simplify the solving process, we introduce the following approximate calculation: '
nb nb au  which related the revised speed in the equation is omitted. So:
By the definition of the revised speed:
The Calculation Results and Analysis
As an example, the fluid flow through orthogonal surface is calculated by the method presented in this article, where u=Ax, V=-AY, Tin=500K, Tw=100K.Model size is shown in Fig. 2 : The bottom boundary is adiabatic, staggered grid was used in x direction, and collocated grid was used in y direction. The calculation results is shown in Figure 4 . From Fig. 3 , it could be concluded that the temperature of the flow gradually reduced along the x direction, and the highest temperature is 100℃ at the left side of the flow field. The largest temperature difference between the two ends of the flow field is about 50℃ at y=0.125m. While the minimum temperature difference is about 30℃ at y=0.375m. The lowest temperature is about 50℃ located in the export of the flow field. In order to verify the accuracy of the results, the problem was calculated by SIMPLE algorithm based on traditional staggered grid system, the results are shown in Fig. 4 : After comparing Fig. 3 to Fig. 4 , it could be concluded that the results of single direction staggered grid are in good agreement with that of traditional staggered grid. Compared with the staggered grid system, single direction staggered grid reduces a set of grid for two-dimensional fluid flow problems, which can effectively reduce the number of variables and has better grid adaptability. So the single direction staggered SIMPLE algorithm has certain engineering application value.
Conclusion
SIMPLE algorithm based on single direction staggered grid system was used in this article to calculate the Navier-Stokes equations. The influence on numerical calculation by unreasonable pressure field were inhibited by the momentum interpolation. The speed and pressure correction equations of different control volumes were derived.
As an example, the flow and heat conduction of fluid through the right-angle plane in sewage treatment system were calculated in this article. After comparing Figure 4 to Figure 5 , it can be concluded that the calculated results of single direction staggered grid are in good agreement with that of traditional staggered grid. The single direction algorithm presented in this article has less variables than traditional staggered grid, and simpler grid system, which has good application value in engineering problems.
